Hematopoietic stem cells from the marrow of mice treated with Flt3 ligand are significantly expanded but exhibit reduced engraftment potential.
Hematopoietic stem cells (HSC) can be significantly expanded by hematopoietic growth factors. Flt3 ligand (FL) is a hematopoietic growth factor that induces proliferation and mobilization of HSC into the peripheral blood. We previously reported that FL-mobilized HSC exhibit superior engraftment potential. The engraftment potential of FL-expanded HSC in the bone marrow compartment has not been evaluated. In this study, we investigated the effect of in vivo administration of FL on the engraftment potential of HSC expanded in the marrow. B10.BR (H-2k) donor mice were treated for 10 days with 10 microg of FL per day. Partially conditioned allogeneic B10 (H-2b) recipients received whole bone marrow. Purified HSC (c-Kit+/Sca1+/lin-) from the marrow were also transplanted in ablated syngeneic B10.BR recipients. FL treatment significantly expanded HSC in the marrow compartment. The absolute number of T cells and granulocytes were unchanged whereas dendritic cells, facilitating cells, and HSC were significantly increased in the bone marrow of donor mice treated with FL compared with untreated mice. Mice conditioned with 700 cGy and transplanted with FL-treated allogeneic bone marrow showed a significantly lower rate of engraftment (14%) compared with recipients of bone marrow from untreated mice (100%). Syngeneic recipients transplanted with 500, 1000, 2000, or 3000 purified HSC from FL-treated donors also showed reduced long-term survival compared with mice transplanted with HSC from untreated donors. Cell cycle analysis revealed that significantly more bone marrow HSC were in cycle after FL treatment compared with unmanipulated controls. These data show that FL treatment for 10 days induces proliferation of HSC but reduces the engraftment potential of HSC harvested from the marrow. The reduced syngeneic engraftment of HSC indicates that FL treatment induces intrinsic changes in HSC, resulting in failure of long-term engraftment or self-renewal despite no change in characteristic phenotype of HSC.